ABSTRACT Project management maturity (PMM) is gaining interest from different domains of research because it can be used to assess the strengths and weaknesses of ongoing projects within organizations. Thus, this paper aims to present and validate a research model that includes PMM and project success. Partial least squares' structural equation modeling (PLS-SEM) is used to assess the research model. The suggested hypotheses were tested based on a sample of 425 respondents from project-based organizations in Pakistan. The findings of the study indicate that there is a positive relationship between PMM and project success. Moreover, it was inferred from the results that different dimensions of PMM such as knowledge management transfer, process management, and resource project management could directly influence project success. However, it is also determined in this study that the use of software, continuous improvement, and training did not significantly affect the success of projects in Pakistan.
I. INTRODUCTION
Organizations have been failing in their efforts to complete their projects successfully over the last fifty years [1] . They are in a constant state of action to improve their methods of managing projects to achieve higher project success rates. During economically turbulent times, where the majority of organizations are executing their strategies through projects, attaining project success has become the center of attention for researchers and practitioners [2] .
Many projects and organizations are unsuccessful due to a lack of project management capabilities and knowledge. For example, it has been reported that in Pakistan almost one-third of the World Bank's multi-billion dollar financed projects have failed to achieve the anticipated results due to deficient professional project management practices [3] . Likewise, in the context of Indonesia, it has been observed that project management knowledge is not effectively utilized
The associate editor coordinating the review of this manuscript and approving it for publication was Kun Yang. leading to over budgeted and delayed projects [4] . More than 50% of the construction projects in Malaysia have experienced cost overruns of between 0.03% to 72.88% due to improper project planning and execution [5] . Furthermore, Ahsan and Gunawan [6] analyzed a hundred projects that were sponsored by the Asian Development Bank and hosted by several Asian countries (Bangladesh, India, China and Thailand); they determined that due to the absence of project management structures and a well-defined project life cycle, the majority of the projects were either delayed or abandoned. On the contrary, some organizations use programming methods [7] - [11] to optimize their goals, but these methods do pose some challenges in their modeling construction.
To eliminate such challenges on projects, organizations adopt different strategies i.e. by investing in different actions, such as creating a PMO (Project Management Office), training staff for projects, and incorporating integrated project management practices to become more mature organizations [12] . It is evident from the literature that the primary reason for achieving excellence in project management is best described by project management maturity (PMM). For instance, Simangunsong and Da Silva [4] claimed that organizations having a higher level of project management maturity have greater chances of achieving success on their projects. Furthermore, a study conducted by Berssaneti and Carvalho [13] in Brazil revealed that project management maturity was significantly related to the dimensions of project success (time, cost and quality). Moreover, the orientation of project management capabilities in organizations assists in creating a strategic plan for the improvement of project management practices in the organization [1] . On the contrary, a few empirical studies [14] , [15] have indicated that higher levels of project management maturity do not guarantee the success of projects.
Therefore, this study aims to assess the impact of project management maturity on project success in the context of Pakistan and proposes a theoretical framework consisting of project management maturity and project success. Furthermore, the study presents recent literature on the constructs highlighting their significance. The relationship between the dimension of project management maturity was statistically evaluated against project success. A quantitative research approach is applied, using a survey method to collect data from 425 project-oriented organizations in Pakistan.
In Section II, a synthesis of the literature is presented on project, project management maturity and project success. Subsequently, the different types of project management maturity models proposed over the years are discussed. In Section III, the methodology used in the study is discussed. Section IV contained the results obtained followed by discussion of results in Section V. Finally, conclusions of the study are presented in Section VI.
II. LITERATURE REVIEW
In this study, the literature is systematically analyzed using a three tier process i.e. i) initially, the need for review was assessed, ii) literature specific to the research questions were identified and then finally iii) the relevant literature is reported in the sections below.
A. PROJECTS AND PROJECT MANAGEMENT FRAMEWORK
The term project is highly debated in the recent literature [1] , [4] , [12] . Therefore, it is important to have a common understanding of this key concept used in this study. It is also suggested by [16] that a common definition for projects does not exist, although several underlying themes appear in most of its conceptualization. These include uniqueness of the projects (no projects before or after will be exactly of the same nature), projects are undertaken using novel processes (none of the projects before or after will use the same approach) and projects are transient (all the projects have a definite beginning and an end). Furthermore, the conceptualization includes being responsive to risks and achieving organizational objectives.
The complexity of projects depends on the nature and size of projects. In observing, the basic project configuration and the definition of projects, it can be noted that an important aspect of projects is the integration of unique tasks in the processes of projects. Figure 1 presents a basic project configuration indicating the rudimentary processes/tasks to complete a project. Wherefore it becomes important to understand how these integrated processes, structures and the linkages in the projects are governed.
From the above review, it can be understood that the project is an activity aimed to achieve an objective of the parent organization. In the approaching sections, different concepts which have been developed in the context of projects will be discussed. In the next section project management maturity will be discussed, which is a highly debated and most commonly used factor in the field of project management.
B. DEFINING PROJECT MANAGEMENT MATURITY
The term maturity is defined as a method of the evaluation of completeness, perfection, growth and development of organizations with respect to their capabilities to handle their operations [17] . Similarly, Kerzner [18] described maturity as the improvement of processes and structures which are monotonous by nature. So, maturity can be understood as the development in each domain of a specific profession or area of an organization.
However, in the early 2000s when the term project management maturity was coined, it was understood to be the level of complexity in which the organizations were adopting project management practices and processes [19] . Later, the construct was viewed as the progressive development of an enterprise-wide project management approach that involved decision-making processes, and strategy [20] .
More recently, project management maturity has been defined as the incorporation of project management models in an organization [21] . With respect to the definitions presented, project management maturity can be understood as the upgrading and improvement of the systems and capabilities in organizations for achieving project objectives.
C. PROJECT MANAGEMENT MATURITY MODELS (PMMM'S)
Project management maturity in organizations is a result of the adoption of project management maturity models. There exist a number of maturity models, and most of them have been proposed by different project management consulting organizations. The majority of the models have been developed over the last two decades [22] . These PMMM's can be understood as the structures and the processes that organizations need to develop to achieve certain goals [21] . Furthermore, PMMM's offer guidelines for organizations by allowing them to become more organized, standardized and systematic in order to achieve successful results [20] .
Paulk, Curtis, Chrissis and Weber [23] were among the pioneers who provided the basis of maturity models. Arguably, PMMM's help organizations in making a comparison between the competencies at different levels of projects with standards in project management [1] . Thus, it is realized that PMMM's provide a mechanism for organizations to assess and evaluate their progress towards maturity and allow managers to devise strategic plans to improve project management practices within organizations.
Various professional bodies related to project management such as the Project Management Institute and the Australian Institute of Project Management, have acclaimed the value of project management maturity models. The Organizational Project Management Maturity Model (OPM3) was developed, in the USA, by the Project Management Institute (PMI) [24] . Likewise, the Portfolio, Program and Project Management Maturity Model (P3M3) has been developed in the UK by Axelos (formerly the Office of Government Commerce, the originator of the PRINCE) [25] . Professional project management bodies in other countries are also struggling to create PMMM's that suit their needs [26] . Consequently, it can be said that PMMM's are becoming a way to improve project management practices, and an integral part of organizations that deal in projects.
1) CAPABILITY MATURITY MODEL (CMM)
In the USA between 1986-1993, the Capability Maturity Model (CMM) was developed by Carnegie Mellon University's Software Engineering Institute [23] . Davenport [27] presented five different levels of performance associated with maturity processes and the role of the CMM as a process standard. According to his explanation, it is impossible to proceed to the level above process which he termed as ''ladder'' until all areas are operational on the level below ( Figure 2 ). Higher levels of maturity in the model indicate that the project management structures will be documented, formalized and continuously improved whereas the lowest level represents ''ad hoc'' or informal project management. However, it has been suggested [28] in recent literature that the domain of the CMM has stretched beyond software engineering and it is now also applied in different areas of social science.
A number of studies on the CMM have identified the potential benefits of the CMM such as it increases productivity [29] , improves organizational performance [30] and raises project success rates [31] . 
2) KERZNER PROJECT MANAGEMENT MATURITY MODEL (KPMMM)
The CMM model was further improved in the Kerzner Project Management Maturity Model (KPMMM). The major reason this model attracted attention was that in the KPMMM, project management maturity levels are assessed through the use of questionnaire surveys in which each section has a score for different level [32] . Higher scores indicate higher maturity in the organizations. There are five maturity levels in the KPMMM which are in coherence with the Project Management Body of Knowledge (PMBOK).
Kerzner's PMMM is different from the other models as it assesses each level of maturity using different methods. The KPMMM intends to verify that the organization adheres to the maturity standards. Kwak and Ibbs [19] argue that adopting his KPMMM is a major requirement for an organization but it is not the only condition to be successful on projects.
3) ORGANIZATIONAL PROJECT MANAGEMENT MATURITY MODEL (OPM3)
The Project Management Institute (PMI) developed the Organizational Project Management Maturity Model (OPM3) between 1998 and 2003 [21] . It is believed that the OPM3 assists in developing and ensuring capabilities in projects, programs and portfolios, which in turn allows organizations to realize their organizational objectives such as project success [22] . Project management can be easily understood by organizations if they apply the OPM3 and it also serves to measure the PMM.
There are several dimensions of the OPM3. One of the dimensions stated by the project management institute is to value the best practices in the standardization process, measurement process, controlling, and continuous improvement [22] . Similarly, another aspect of the OPM3 links the development of best practices with projects, programs and portfolios. The OPM3 suggests that the organization should consider the best practices and perform prioritization analysis, and a study, which would result in the development of a plan that is made up of the best flow VOLUME 7, 2019 of improvement actions which are necessary for situational conditions to attain greater maturity levels.
D. MEASURING PROJECT MANAGEMENT MATURITY (PMM)
Numerous studies have suggested measuring the construct with different dimensions [1] , [19] , [33] . These dimensions have been derived from the proposed PMMM's. Vlahov, Omazic, & Tipuric [1] split PMM into eight comprehensive factors namely i) managing performance and results, ii) project roles and responsibilities, iii) Human resources, iv) project stakeholders, v) project resources, vi) project change management, vii) risk management and viii) organizational solutions. These dimensions are believed to be the traits of the construct and thus, the authors suggest that PMM can be appraised in a reflective manner.
In contrast, Albrecht & Spang [34] determined that project management maturity is a cluster of process management, continuous improvement, project management related training, knowledge management transfer, the awareness of project management within organizations, and project management software. They consider PMM as a formative construct, where the dimensions converge to form the construct. A diagrammatic representation of PMM structure for both formative and reflective order is presented in figure 3 and figure 4. 
E. PROJECT SUCCESS
One of the most researched topics in the field of project management is project success [35] , [36] . Project success has been the center of attention in the literature for numerous reasons such as, it helps in identifying the attainment of project objectives [37] , the evaluation of projects in terms of cost, time and quality [38] , the strategic alignment of projects to organizational objectives [39] and the creation of a favorable reputation [40] . Similarly, it has been argued in the literature [41] that organizations achieve improved financial performance, increase their market shares, and produce a higher rate of return on investments for their shareholders, through the successful execution of projects.
The conventional definition of project success, also known as project management success, states that the project is successful if it meets the technical performance criteria [42] ; project objectives are met [38] ; the project is within scope, on time (schedule), and within budget [43] .
However, it is noted from the literature [44] that project success is no longer considered as just the completion of the project in the given time and within a given budget; rather, it also ensures that the result of the project ultimately satisfies the end user. Likewise, Pinto [45] added client acceptance as a fourth criterion besides time, cost and quality, because the primary goal of a project is customer satisfaction and if client acceptance is a key issue this question must be asked when evaluating project success. On the other hand, other parameters are emerging in literature, such as ''measuring success after delivery'' that includes looking at the effectiveness or benefits of the project from the viewpoint of the stakeholder [46] . Therefore, project success is understood as the attainment of a set of objectives embedded in the success criteria determined at the planning stage and measured at the end of the project [47] .
Project success has evolved as a construct from the 1970's and the factors contributing to it are still under discussion [48] . Initially, the focus of the literature was on the operational side (the iron triangle of time cost and quality) [42] . In the following years, project success was evaluated after the implementation stage and was thought to be dependent on individual factors [49] . Kerzner [50] produced the critical success factor list for projects which were random and not grouped with specific themes. His perspective of critical success factors related to the projects senior management and environment. It was determined by Sudhakar [51] , [52] and [53] that a project communication plan, clearly identified project goals, teamwork and project planning were among the few critical factors for achieving success on projects. A similar study, conducted in the United Kingdom [54] , revealed that the project environment, project team experience, available resources and management technical expertise were among the important factors in achieving success.
On the contrary, Berssaneti & Carvalho [13] recently determined that project management maturity was an important aspect of organizations that may lead to success on projects. The findings from their study did not prove significant results but established a theoretical bridge between the two. This study will provide insights into this relationship.
F. PROJECT MANAGEMENT MATURITY AS A DRIVER TO ORGANIZATIONAL SUCCESS
Organization's that have mature systems and processes in place can achieve successful results. This is illustrated in the literature in several instances. Also, research [55] has shown that higher levels of maturity will deliver superior organizational and project performance. Moreover, it has been observed that project management maturity leads to benefits in terms of project delivery reduced costs, improved productivity [56] and providing up to a 400 per cent return on investment [29] . Additionally, project management maturity provides a framework to measure an organization's project management competencies. According to the Project Management Institute [22] , organizational maturity in projects could lead to certain outcomes such as operational efficiency, customer intimacy and increased reputation. Similarly, the spectrum of research is expanding, indicating the relationship between organizational maturity and improved organizational reputation [10] .
One of the most widespread approaches to improve organizations is by introducing PMM by using ''project management maturity models'' (PMMMs) [17] . It has also been discovered [14] that 30% of mature organizations showed more than a 25% improvement in project success rates when compared to less mature organizations. In another instance [21] , it was determined that the concept of project management maturity was closely linked to the potential for project success/failure. The basic premise about project management maturity is that, with a higher maturity level, the chances for an organization to successfully complete its projects increase [33] . The most common reason for implementing project management maturity is that if the processes in an organization are more mature the greater will be the chances to complete projects successfully. Hence, from the discussion above this study proposes:
H1. There is a positive relationship between project management maturity and project success.
1) CONTINUOUS IMPROVEMENT
Organizations that deal with projects should constantly improve their processes and practices. It is stated in the literature [57] that it is essential for project teams and organizations to continuously develop and renew their project management skills for better performance. Moreover, continuous improvement allows organizations to identify opportunities to reduce waste and improve efficiency on projects. Based on the arguments presented, it is proposed:
H1a. There is a positive relationship between the continuous improvement dimension of project management maturity and project success.
2) KNOWLEDGE MANAGEMENT TRANSFER
In general, knowledge management and transfer are understood as a process through which one unit of an organization is affected by the experience of another [58] . The value of knowledge management transfer on projects in the current era cannot be ignored. Moreover, knowledge management transfer on projects are different from simple information exchange, as it is aimed at creating, distributing and organizing knowledge that facilitates the successful execution of the projects. Therefore, based on the above discussion we hypothesize:
H1b. There is a positive relationship between the knowledge management transfer dimension of project management maturity and project success.
3) PROCESS MANAGEMENT
It is generally believed in the literature, if the processes are well defined for projects, the chances of achieving success will increase. Process management deals with the standardization of processes executed on projects, determining the processes that are essential for project completion, and the application of performance parameters to control project processes [34] . Hence, we propose:
H1c. There is a positive relationship between the process management dimension of project management maturity and project success.
4) PROJECT MANAGEMENT AWARENESS
In the context of project management maturity, the role and awareness of project management refers to whether the organization realizes the importance of project management and appreciates it as a core competency [34] . Moreover, the awareness of project management includes the orientation of project management culture and the institutionalization of project management. It is critical for organizations to establish and maintain a healthy project management environment to attain their objectives. Thus, we hypothesize:
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5) PROJECT MANAGEMENT TRAINING
It is essential for organizations to train their employees for capacity building and skill enhancement. Similarly, project management training has been considered critical for the last two decades for organizations that deal with projects [34] . Also, it is postulated [59] that project management training can broadly contribute to the success of projects in a wide range of settings. Thus, we hypothesize:
H1e. There is a positive relationship between the project management training dimension of project management maturity and project success.
6) PROJECT MANAGEMENT SOFTWARE
Organizations are constantly looking for more cost-effective and schedule-efficient methods to improve their processes. Consequently, the role of information technology and the use of software in projects has resulted in efficiency and improved performance [60] . It is believed that the use of project management software assists in achieving project objectives. Therefore, based on the evidence, we hypothesize:
H1f. There is a positive relationship between the use of the software dimension of project management maturity and project success.
Based on the wide stream of literature and the above synthesis of the literature, this study proposes a research framework/model. The schematic representation of the framework is presented in Figure 5 . This study advances the framework based on purely theoretical grounds. It is hypothesized in the framework that project management maturity and its dimensions (process management, continuous improvement, training, knowledge management transfer, the awareness of project management and the use of software) are antecedents to project success. 
III. METHODOLOGY
In this study, the researcher views the world as a collection of facts and thus adopts a positivist research paradigm. The study is quantitative in nature because the research model is operationalized using tested constructs from existing studies in the same domain.
A. QUESTIONNAIRE DEVELOPMENT
A survey questionnaire is a set of pre-formulated questions, in which the respondents are asked to provide their expert opinion regarding the issue under investigation using defined alternatives [61] . A questionnaire consisting of three (3) different sections was developed to measure project management maturity and project success. Furthermore, this questionnaire is used to assess the association between project management maturity and project success.
In the first section of the questionnaire, the respondents were asked to provide their demographic information such as working experience, job status and designation etc. The demographic profile of the respondents allows the researcher to identify if the respondents possessed sufficient knowledge about the problem under discussion. In the following section, the dependent variable i.e. project success is measured by using five different dimensions proposed by Khan et al. [62] . In the last section of the questionnaire, project management maturity which is the independent variable was measured using six different dimensions proposed by Marshall [63] . The responses were elicited on a five-point Likert scale ranging from ''1 = Strongly Disagree'' to ''5 = Strongly Agree''.
B. SAMPLE AND DATA COLLECTION
The ''Key informant'' approach was used in this study to determine the respondents. This approach has been commonly used by researchers in product and service related industries [63] . Key informants such as middle-level managers were considered due to their expertise, knowledge and ability to communicate. Simply stated, middle-level managers such as project managers are in a better position to analyze project management maturity and realize success on their projects.
Therefore, the units of analysis in this study were the managers working in the mid-level of organizations in Pakistan. The list of these project based organizations was obtained from the Pakistan Engineering Council (PEC). It is noted that approximately 75,713 organizations were registered with them, which is considered as the sampling frame of the study. A non-probabilistic sampling technique was used due to the need for ease of access to respondents. The minimum sample size essential to use the multivariate analysis was estimated using the G * Power 3.0 software [64] , at a statistical significance level of 5%, power of 95%, effect size of 15% and three predictors, which resulted in a sample size of 119 respondents.
To gain the widest coverage of respondents, data through questionnaires was collected from the federal territory (Islamabad) and four provinces of Pakistan, using a cross-sectional approach. The data was collected over a period of four months (January 2017-April 2017). An online survey link for the questionnaires was sent to 1500 firms by e-mail, from the database published by the PEC. A soft reminder was sent after a month of the first wave of data collection. Nevertheless, only 425 completed questionnaires were usable. This sample was larger than the one calculated by the G * Power 3.0 software.
Most of the respondents who participated in this study were from Balochistan (30.1%), followed by Punjab (21.4%), Khyber Pakhtunkhwa (20.0%), Sindh (14.4%) and Islamabad (14.1%). Only 1.9% of the respondents possessed PhD, 32% of the respondents held a Master's degree, whereas, a majority of the participants possessed a bachelor's degree (56.9%), and a small ratio of the respondents only had a diploma (9.2%). Project managers accounted for 59.5% of the distribution, whereas program managers accounted for 12.7% of the respondents. The average duration of project experience for the respondents was 15 years. Those working on engineering/construction projects accounted for 69.1% of the sample, followed by R & D (14.4%), education (5.9%), IT/communications (4.9%) and health (3.1%).
C. DATA ANALYSIS
In this study, the data that was collected through questionnaire were analyzed using structural equation modeling (SEM). Structural equation modeling is a family of modern statistical methods that are used to analyze the relationship between inter-related variables, manifest or latent. Structural equation modeling is a combination of traditional multivariate analysis techniques i.e. i) factor analysis and ii) multiple regression.
Furthermore, partial least squares -structural equation modeling (PLS-SEM) is used to predict project management maturity and its dimensions as antecedents to project success [65] . Partial least squares structural equation modeling was chosen due to the fact that i) it does not depend on the assumption of normality (non-parametric), ii) it produces results that are highly robust until and unless the missing values are below a certain level and iii) a researcher can include unobservable variables measured indirectly by indicator variables iv) this method emphasizes the prediction of a set of hypothesized relationships that increases the explained variance in the dependent variables.
Moreover, in partial least squares -structural equation modeling, the data is analyzed using two different models i) a measurement model an ii) a structural model. A measurement model allows the researcher to understand the relation between the constructs and their indicators. However, a structural model allows a researcher to evaluate the relationships between the constructs and answer the proposed hypotheses.
The most widely used application for PLS-SEM (i.e., Smart PLS version 3.02.7) was used to analyze the quantitative data. The research model developed in this study was the Hierarchical Component Model (HCM). Project management maturity was modeled as a higher order formative construct whereas, the dimensions of project management maturity were modeled as lower order reflective constructs. The endogenous variable ''project success'' was modeled as a higher order reflective-reflective construct.
In a hierarchical component model, the measurement model is analyzed in two different stages. In the first stage, the lower order constructs i.e. the dimensions of project management maturity and project success are assessed for reliability and validity. Then, the latent variable scores generated by Smart PLS are copied to the original data file. In the second stage, a new measurement model using the latent variable scores is drawn. At the same stage, the higher order constructs are analyzed for i) collinearity and significance in case of the formative construct (project management maturity) and ii) the reliability and validity of the reflective construct (project success). Finally, the structural model was evaluated using the bootstrapping method to retrieve the t-statistic and p-values which will allow us to answer our formulated hypothesis.
IV. RESULTS

A. MEASUREMENT MODEL ANALYSIS (STAGE 1)
In a hierarchical component model, initially, the suitability of lower order constructs is examined. Thus, it is essential to observe the measurement model, which provides a complete overview of the constructs. Hence, we began by understanding the reliability and validity of the measures.
1) RELIABILITY
The goodness of the measures is initially tested by observing the reliability of the instrument i.e. if an instrument has consistent results it is believed to be reliable [66] . In other words, the reliability of a questionnaire is an indication of the stability and consistency with which the instrument measures the concept. The most popular test of internal consistency reliability is Cronbach's coefficient alpha [67] , which is used for multipoint scaled items. The coefficient demonstrates whether or not the different items converge. The higher the coefficients, the better the measuring instrument. Generally speaking, scales with a coefficient alpha between 0.80 and 0.95 are considered to have very good reliability. Scales with a Cronbach's coefficient alpha between 0.7 and 0.8 are considered to have good reliability, and an alpha value between 0.6 and 0.7 indicates fair reliability. When the Cronbach's coefficient alpha is below 0.6, the scale has poor reliability [68] .
In this study, it is noted from Table 1 that the Cronbach's Alpha values for the lower order reflective constructs demonstrate fair reliability. The minimum Cronbach's Alpha value is 0.685 whereas, the maximum is 0.873 indicating that the measures have consistent and stable results. Cronbach's Alpha assumes that all of the indicators are equally reliable i.e. all of the indicators have equal outer loadings on the construct. However, in partial least squares -structural equation modeling (PLS-SEM) the focus is on the indicator's individual reliability. Therefore, it is also suggested to determine composite reliability (CR) for the internal consistency of the instrument [65] . The criteria are such that composite reliability values exceeding 0.6 and above are acceptable but CR values exceeding 0.95 indicate that all of the items are measuring the same phenomenon and are not appropriate. However, the results of this study presented in Table 1 indicate that the CR values are well within the acceptable range.
2) CONVERGENT VALIDITY
After confirming the questionnaire for reliability, it is recommended that the indicators in the insturment should be tested for validity [65] . Furthermore, it was argued by Sekaran and Bougie [61] that a research instrument should not only be consistent but also accurate in measuring constructs. Validity is understood as the extent to which the indicators truthfully measure a concept.
There are different types of validity criterion to assess the correctness of a questionnaire. It is recommended [65] that the goodness of measures can be confirmed by testing the instrument for convergent and discriminant validity. Convergent validity is understood as the extent to which an indicator correlates positively with other indicators of the same construct. Hence, the indicators of a construct should share a high proportion of variance or converge. Moreover, the convergent validity can be assessed by determining the outer/factor loadings and the average variance extracted (AVE) [65] . If the outer loadings of a construct are high (above 0.708 ideally), it is believed that the associated indicators have much in common. It should be noted here that if there are indicators whose outer loadings are below 0.708 but greater than 0.4 should not be removed instantly, because it may cause content validity issues. They can only be removed if there is an impact on the composite reliability or communality (i.e. average variance extracted). As shown in Table 1 , most of the constructs have factor loadings greater than the threshold value of 0.708. This indicates that the lower order indicators for the constructs in this study had much in common.
Similarly, another measure that is used to determine convergent validity is the average variance extracted (AVE). It is also understood as the grand mean value of the squared loadings of the indicators associated with the construct [65] .
The AVE values greater than 0.5 indicate that, on average, more than half of the variance of the indicators is explained by the construct. On the contrary, the AVE values less than 0.5 indicate that, on average, more error remains in the items than the variance explained by the construct. In the present study, the AVE values for the lower order constructs are greater than 0.5 indicating that, on average, the construct explains more than half of the variance of its indicators. Thus, based on the results obtained for factor loadings and the AVE, it can be concluded that there are no convergent validity issues for the lower order reflective constructs.
3) DISCRIMINANT VALIDITY
After having assessed the lower order reflective constructs for convergent validity, it is recommended [65] that these constructs should also be tested for discriminant validity. Discriminant validity is defined as the extent to which one of the constructs is different from the other constructs by empirical standards. Hence, satisfying the criteria for discriminant validity implies that the constructs under discussion in the study are distinct and unique from each other.
The Fornell & Larcker criterion is one of the most commonly used criteria to determine the discriminant validity. The assumption here is that the correlations between the constructs are compared with the square root of the AVE. Ideally, the square root of the AVE should be greater than the correlations among the constructs [69] . The reasoning behind this criterion is such that a construct shares more variance with its indicators than with any other construct.
The results for the Fornell & Larcker criteria are presented in Table 2 . It can be noted from the results that the square root of the AVE of the constructs is greater than the correlation among the lower order constructs. It can be established from the results that there are no discriminant validity issues in this study. (Fornell & Larcker, 1981) .
Furthermore, the measurement model is displayed in Figure 6 , highlighting the relationship between the higher order constructs, the lower order constructs and their respective indicators.
B. MEASUREMENT MODEL ANALYSIS (STAGE 2)
After confirming the reliability and validity of the lower order constructs, it is recommended that the higher order constructs should be assessed for reliability and validity [65] . There are two higher order constructs in this study i) Project Management Maturity and ii) Project Success. Project Success is a reflectively modeled construct in this study. Thus, the same criteria which were used earlier will be used to assess the reflectively modeled higher order construct (project success). The results of the assessment measures have been illustrated in Table 3 . Furthermore, it is observed from the results that the higher order construct was measured using reliable and valid dimensions.
On the contrary, project management maturity in this study was modeled as a higher order formative construct. It is also suggested that the collinearity, outer weights and the significance of the outer weights should be assessed for formative constructs [65] .
1) ASSESSMENT OF COLLINEARITY
Moreover, it is suggested that the collinearity statistic (Variance Inflation Factor) should be examined for the formative constructs in a hierarchical latent variable model [70] . The basic notion of collinearity is to check if the independent variables i.e. the manifest variables (indicators) are highly correlated or not. The threshold suggested for a VIF is 5 [65] . The results of the VIF are presented in Table 4 , and it can be observed that the maximum variance inflation factor (VIF) value for the manifest variables was 2.036, which was below the threshold demonstrating no multi-collinearity issues.
2) ASSESSMENT OF OUTER WEIGHTS & FACTOR LOADINGS OF THE DIMENSIONS OF PROJECT MANAGEMENT MATURITY
After having confirmed the multicollinearity statistic for the formative construct, the significance and indicator weights of the Higher Order Formative Constructs (HOFC) should be assessed [70] . Also, the outer weights of the HOFC are the path coefficients between the higher-order and lower-order constructs.
The outer weight and the significance of the HOFC are presented in Table 5 . It is observed from the results that all of the indicators have a significant contribution in their respective VOLUME 7, 2019 HOFC apart from two indicators namely i) software & ii) training.
However, it is also proposed that if the indicators do not have significant weights towards their HOFC, they should not be removed instantly from the model and that their indicator loadings should be checked [65] . If the indicator loading appears to be greater than 0.5 then these indicators should be retained as they are considered absolutely important rather than relatively important. Therefore, the two dimensions of project management maturity are retained because their loadings are greater than the recommended threshold of 0.5, and these indicators are considered as absolutely important to the HOFC.
3) OVERALL EVALUATION OF THE MEASUREMENT MODEL
The main objective of the measurement model was to evaluate the relationship between the indicators and the constructs as well as to identify the correlational relationship between the constructs to ensure that each of the constructs in this study was distinct from each other.
In the previous sections, it was demonstrated that in the first stage of the analysis, the lower order constructs yielded values well above the threshold. It can thus be stated here that the instrument produced reliable (Cronbach Alpha & Composite Reliability) and valid (convergent and discriminant) scores. Additionally, in the second stage, the higher order constructs were assessed for fitness. The weights and collinearity of these higher order constructs were greater than the recommended values.
Thus, it is concluded that the criteria for the measurement model for the first stage and the second stage are fulfilled [65] , [70] . Therefore, we proceeded to the assessment of the structural model. Thus, it is concluded that the criteria for the measurement model for the first stage and the second stage are fulfilled. Therefore, we proceeded to the assessment of the structural model. 
4) ASSESSMENT OF THE STRUCTURAL MODEL
The structural model, or inner model, exhibits the relationships among the constructs being investigated. The steps were discussed earlier in Section 3.3. Figure 7 depicts the structural model highlighting the relationship between project management maturity and project success. Whereas, Figure 8 displays the structural model exhibiting the relationships between the dimensions of project management maturity and project success. Furthermore, the structural model was assessed to determine if the exogenous variables had an impact on the endogenous variable. In this study, project management maturity and its six different components (continuous improvement, knowledge management transfer, process management, resource project management, software and training) were hypothesized to have a positive effect on the project success. By using the bootstrapping technique at a subsample of 3000, it was found that project management maturity (β = 0.697, p < 0.000), had a positive impact on project success. Similarly, knowledge management transfer (β = 0.259, p < 0.000), process management (β = 0.261, p < 0.000) and project management awareness (β = 0.157, p < 0.002) had a direct positive impact on project success.
However, continuous improvement (β = 0.087, p < 0.000), use of software (β = 0.078, p < 0.000) and training (β = 0.021, p < 0.000) did not exhibit a significant impact on project success.
Furthermore, it was determined that 48.6% of the variance in project success (R 2 = 0.486) was explained by project management maturity and its dimensions. The effect size (F 2 ) of the coefficient of determination (R 2 ) was important because it determines the strength of the variance explained by the exogenous variables. An effect size of 0.02 is considered as small, 0.15 as medium and 0.35 as large [71] . Thus, according to Cohen's criteria, the effect of knowledge management transfer (F 2 = 0.064) and process management (F 2 = 0.071) on project success was medium. Whereas, the effect of resource project management (F 2 = 0.028) on project success was small. The summary of the structural model is presented in Table 6 . 
V. DISCUSSION
The present research is continuation of a set of studies that bring together the two areas of research: Project Management Maturity and Project Success. A wide array of literature is available on these two constructs, but very little research has addressed the empirical relationships among them. While two studies in the series [33] , [72] examined the relationship from a theoretical perspective, the current research, examined it in an empirical perspective.
Moreover, the main objective of this study was to investigate the influence of project management maturity and its dimensions on project success in the context of Pakistan. Overall, this paper provides a contribution to the current literature by proposing and validating a measurement model including six different dimensions (Process management, continuous improvement, Training, Knowledge management transfer of project management maturity suggested by Albrecht and Spang [34] and their relationship with project success. The theoretically derived research model was tested using partial least squares -structural equation modeling (PLS-SEM).
Furthermore, this study presented empirical evidence that project management maturity has a positive effect on the success of projects. Similarly, the paper provides factual evidence that three dimensions (knowledge management, process management and project management awareness) of project management maturity have a significant positive impact on project success. The magnitude of the combined effect of project management maturity and its dimensions on project success was observed to be moderate. This could be due to the lack of project management capabilities in organizations of Pakistan.
However, the results of this study also revealed that three dimensions of project management maturity (continuous improvement, use of software and training) did not significantly contribute to the success of projects in Pakistan. This may be due to the fact that the project staff were resistant to change, reluctant to adopt technological advancements (project management software), and that the project management training in organizations of Pakistan was not effective.
The structural model proposed was tested through a wide range of organizations working in Pakistan. The results are consistent with the findings of Souza and Gomes and the Project management institute, who stated that a higher level of project management maturity improves the chances to achieve success on projects. Additionally, the findings of this study provide quantitative support to the theoretical reasoning presented by other researchers [33] , [72] .
VI. CONCLUSION
Project success, especially in developing countries like Pakistan, is very important for all project stakeholders including the community to sustain national development. However, a number of factors determine if the project is completed successfully. The primary objective of the paper is to research on the impact of project management maturity and its dimensions on project success to uncover their underlying interrelationships.
In light of previous research and the empirical evidence of the present study, it has been determined that project management maturity can result in a number of benefits to organizations such as i) improvement of the ongoing project processes, ii) positive direct effects on the success of projects and iii) establishment of project management standards. Furthermore, it is determined in this study that if knowledge related to the projects is well managed and disseminated, processes are clearly defined and the importance of project management is realized in organizations, the probability of achieving success on projects can be increased.
Additionally, it is determined in this study that the main purpose of project management maturity models is to i) introduce project management maturity in organizations, ii) identify the degree of maturity and iii) attainment of project success. Also, it is suggested that if organizations want to improve their performance, they should adopt maturity models. In the context of Pakistan, we conclude that project management maturity resulting from project management maturity models in turn effects project success positively.
Yet, till date, there is no consensus currently on a single project management maturity model which is accepted worldwide [48] . Therefore, it is debatable which model organizations should choose to gauge their project management maturity. Lastly, the findings of this research contribute to the understanding of how project based organizations can use project management maturity in improving the chances of completing their project management journey and the overall project success.
VII. RESEARCH LIMITATIONS/IMPLICATIONS
This research is limited to organizations that execute projects in Pakistan and therefore the conclusions cannot be generalized. The data was collected from only project based organizations in the country. Furthermore, this study provides an understanding of the relationship between project management maturity in organizations and its impact on the success of projects that these organizations undertake. This implies that if the organizations in Pakistan wish to achieve higher rates of project success, they should adopt maturity models for improving and upgrading their existing project practices. He has published more than hundred articles of which 124 are currently listed in the SCOPUS database. His research interests include decision-making, operations' research, fuzzy sets, and numerical convergence. VOLUME 7, 2019 
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